Involvement of nuclear factor kappaB in up-regulation of aldose reductase gene expression by 12-O-tetradecanoylphorbol-13-acetate in HeLa cells.
To elucidate the molecular mechanisms underlying the up-regulation of aldose reductase observed in many cancer cells, we investigated the signal transduction pathways mediating induction of aldose reductase gene expression by 12-O-tetradecanoylphorbol-13-acetate, a potent tumor promoter. A maximum of four-fold induction in aldose reductase mRNA was demonstrated in HeLa cells treated with 12-O-tetradecanoylphorbol-13-acetate. The increased level of aldose reductase transcript was accompanied by the elevated level of enzyme activity, and completely abolished in the presence of actinomycin D. Inhibitors of protein kinase C, bisindolylmaleimide I and calphostin C, as well as inhibitors of tyrosine kinase, genistein and tyrphostin A23, significantly attenuated 12-O-tetradecanoylphorbol-13-acetate-induced increase in aldose reductase mRNA. Blockade of the p38 mitogen-activated protein kinase pathway by SB203580 also suppressed 12-O-tetradecanoylphorbol-13-acetate-induced aldose reductase expression. The promoter activity of aldose reductase gene was significantly augmented in the cells treated with 12-O-tetradecanoylphorbol-13-acetate, but attenuated in the presence of bisindolylmaleimide I, tyrphostin A23 or SB203580. Pyrrolidinedithiocarbamate, a nuclear factor kappaB inhibitor, dose-dependently suppressed 12-O-tetradecanoylphorbol-13-acetate-induced increase in aldose reductase mRNA. 12-O-tetradecanoylphorbol-13-acetate augmented the DNA binding activity of nuclear factor kappaB and nuclear factor kappaB-dependent gene transcription, and these effects were attenuated by bisindolylmaleimide I or tyrphostin A23, but not by SB203580. Taken together, activation of protein kinase C and tyrosine kinase by 12-O-tetradecanoylphorbol-13-acetate elicits increased promoter activity of aldose reductase gene via nuclear factor kappaB. A p38 mitogen-activated protein kinase pathway, distinct from the tyrosine kinase pathway, may also take part in 12-O-tetradecanoylphorbol-13-acetate-induced increase in aldose reductase gene expression.